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Description 

[0001] The present invention relates to slings for use 
in Improving urinary continence. More particularly, the 
present invention relates to prefabricated urethral stabi- s 
lization or suspension slings, methods of making the 
siings and kits Including the slings. 
[0002] Urinary incontinence is a widespread problem 
in the United States and throughout the world. Urinary 
incontinence affects people of ail ages and can severely io 
impact a patient both physiologically and psychological- 
ly. 

[0003] In approximately 30% of the women suffering 
from urinary incontinence, incontinence is caused by in- 
trinsic sphincter deficiency (ISD), a condition in which is 
the valves of the urethral sphincter do not properly 
coapt. In approximately another 30% of incontinent 
women, incontinence is caused by hypermobility, a con- 
dition in which the muscles around the bladder relax, 
causing the bladder neck and proximal urethra to rotate 20 
and descend in response to increases in intraabdominal 
pressure. Hypermobility may be the result of pregnancy 
or other conditions which weaken the muscles. In an ad- 
ditional group of women with urinary incontinence, the 
condition is caused by a combination of ISD and hyper- 25 
mobility. 

[0004] In addition to the conditions described above, 
urinary incontinence has a number of other causes, in- 
cluding birth defects, disease, injury, aging, and urinary 
tract infection. 30 
[0005] Numerous approaches for treating urinary in- 
continence are available. One such approach involves 
the use of a sling. At the present time, however, sur- 
geons using a sling based procedure must grow or har- 
vest autologous tissue or purchase processed cadaver- 35 
ic tissue, animal tissue, or synthetic material from a sup- 
plier and fashion the sling during the surgical procedure. 
Thus f during surgery, the surgeon must cut the sling to 
the desired dimensions and shape, and attach sutures 
to the sling. In addition to increasing surgical expense, 40 
these steps increase the time required for and complex- 
ity of the procedure, thereby increasing surgical morbid- 
ity and mortality. 

[0006] In addition, the slings currently in use are sus- 
ceptible to tearing at the sites where the sutures are at- 45 
tached to the sling. If the suture attachment sites tear, 
the sling becomes dislodged and incontinence may re- 
sult. Additional surgery is required to replace the dis- 
lodged sling and restore continence. 
[0007] Thus, there remains a need for a prefabricated so 
sling which overcomes the above deficiencies. U.S. Pat- 
ent No. 5,611,515, issued March 18, 1997 to Benderev 
et al., introduces pioneering minimally invasive percu- 
taneous and transvaginal bladder neck stabilization ap- 
proaches. The percutaneous approach of Benderev et ss 
al. involves stabilizing the bladder neck using a bone 
anchor which is percutaneously introduced from the ab- 
dominal side of the patient. The transvaginal approach 



of Benderev et al. involves stabilizing the bladder neck 
using a staple or bone anchor which is transvaginal^ 
placed into the pubic bone. The siings of the present 
invention may be used in several urethral or bladder 
neck stabilization procedures, including the minimally 
invasive percutaneous and transvaginal procedures de- 
scribed below and those described in Benderev et al. 
[0008] The US Patent No. 5,527,341 discloses a de- 
vice for attachment to a tendon or a bone to provide re- 
enforcement caused by a rupture. The device is formed 
of a membrane having a rounded outer shape and at 
least two perforations. The membrane contains a degra- 
dable polymeric and / or polymeric ceramic material 
having a high Young's modulus and a high tensile 
strength in order to support loads on a tendon or bone. 
[0009] The present Invention provides a prefabricated 
sling as defined in claim 1 as well as a method for mak- 
ing a sling as defined in claim 30. The invention also 
provides a kit as defined In claim 22, which includes the 
prefabricated sling. 

[0010] The prefabricated sling for improving urinary 
continence is made of a biocompatible material and has 
an elongate shape adapted for urethral stabilization. 
The biocompatible material has a central portion ex- 
tending longitudinally between a first end portion and a 
second end portion and at least one pair of suture re- 
ceiving sites which comprise a first site located in the 
first end portion of the material and a second site located 
in the second end portion of the material. The first site 
is adapted for receiving at least a first suture and the 
second site is adapted for receiving at least a second 
suture. The first site and the second site are preferably 
disposed along a line extending longitudinally relative to 
the sling. 

[0011] In one embodiment of the sling, the biocom- 
patible material is directionally oriented. For example, 
the biocompatible directionally oriented material may be 
longitudinally oriented. In a further embodiment, the first 
and second end portions of the directionally oriented 
material have at least one presewn edge arid are gen- 
erally at least twice as thick as the central portion. In yet 
another embodiment, the first and second suture receiv- 
ing sites have an inner diameter at least equal to the 
diameter of the sutures. 

[0012] In a further embodiment of the sling, the bio- 
compatible material Is absorbable. In some embodi- 
ments of the sling, the biocompatible material is woven. 
[001 3] In yet another embodiment of the sling, the bio- 
compatible material is coated. In some embodiments, 
the coating on the biocompatible material is absorbed 
after implantation to facilitate tissue ingrowth into the 
biocompatible material. 

[0014] In another embodiment of the sling, the bio- 
compatible material is impregnated with an antibiotic. In 
one embodiment, the sling is impregnated with bacitrac- 
in. In another embodiment, the sling is impregnated with 
polymixim. In another embodiment the sling is impreg- 
nated with neomycin. 
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[001 5] In some embodiments, the sling is capable of 
releasing a drug. In further embodiments, the drug is re- 
leased over time. 

[0016] The sling has a visual indicator for indicating 
the position of the sling relative to the urethra. The visual 
indicator may comprise at least one transversely ex- 
tending line in the central portion of the material. 
[0017] in some embodiments, the sling has a stabiliz- 
er for further strengthening and further reducing buck- 
ling of the sling, the stabilizer being located in the first 
and second end portions of the sling. 
[001 8] In some embodiments, the material around the 
periphery of the suture receiving sites is reinforced. In 
other embodiments, the suture receiving sites are 
strengthened with a reinforcing device. 
[0019] in another embodiment, the sling also has in- 
tegral attachment members for suspending the sling. 
[0020] The present invention provides a kit for per- 
forming a urethral stabilization. The kit comprises a ster- 
ile biocompatible material having an elongate shape 
adapted for urethral stabilization. The biocompatible 
material has a central portion extending longitudinally 
between a first end portion and a second end portion. 
The biocompatible material also has at least one pair of 
suture receiving sites. The pair of suture receiving sites 
comprises a first suture receiving site located in the first 
end portion of the biocompatible material and a second 
suture receiving site located in the second end portion 
of the biocompatible material. The first suture receiving 
site is adapted for receiving at least a first suture, and 
the second suture receiving site is adapted for receiving 
at least a second suture. A visual indicator extends 
across the central portion of the sling. The first suture 
receiving site and the second suture receiving site are 
preferably disposed along a line extending longitudinally 
relative to the sling. 

[0021 ] In one embodiment of the kit, the sling is pack- 
aged. In another embodiment of the kit, the first and sec- 
ond suture receiving sites are apertures. In still another 
embodiment of the kit, the biocompatible material has 
at least a first and a second suture secured thereto. In 
a further embodiment of the kit, the biocompatible ma- 
terial is filamentous. 

In still another embodiment, the filamentous material is 
collagen coated. In some embodiments of the kit, the 
sutures are looped through the apertures. 
[0022] The present invention also provides a method 
of making a sling for improving urinary continence. A 
biocompatible material Is cut into an elongate shape 
adapted for urethral stabilization such that the material 
has a central portion extending longitudinally between 
a first end portion and a second end portion. At least 
one pair of suture receiving sites is formed in the mate- 
rial prior to surgery. The pair of suture receiving sites 
comprises a first site located in the first end portion of 
the material and a second site located in the second end 
portion of the material. The first site is adapted for re- 
ceiving at least a first suture and the second site is 



adapted for receiving at least a second suture. The first 
site and the second site are generally disposed along a 
line extending longitudinally relative to the sling. In one 
embodiment, the method further comprises the steps of 

5 securing at least a first suture to the first site and secur- 
ing at least a second suture to the second site. In an- 
other embodiment, the method further comprises the 
step of sterilizing the sling. In yet another embodiment, 
the method further comprises the step of applying an 

10 antibiotic to the sling. In still another embodiment, the 
method further comprises the step of packaging the 
sling. The method includes applying a visual indicator. 



Brief Description of the Drawings 

15 

[0023] 

Figure 1 is a plan view of a preferred embodiment 
of the sling of the present invention. 

20 Figure 2A is a plan view of a parallelogram shaped 
embodiment of the sling of the present invention. 
Figure 2B is a plan view of a hexagonal shaped em- 
bodiment of the sling of the present invention. 
Figure 2C is a plan view of a rectangular shaped 

25 embodiment of the sling of the present invention. 

Figure 3 A is a plan view of a preferred embodiment 
of the sling of the present invention showing pre- 
ferred dimensions. 

Figure 3B is a cross-sectional view of the sling taken 

30 along line 3B-3B of Figure 3A. 

Figure 4A is a partial top view of an end portion of 
a sling having a single suture receiving site. 
Figure 4B is a partial top view of a rounded end por- 
tion of a sling having two suture receiving sites. 

35 Figure 4C is a partial top view of an end portion of 
a sling having three suture receiving sites. 
Figure 5A is an enlarged top view of an end portion 
of a sling in which the suture receiving site is an ap- 
erture. 

40 Figure 5B is a cross-sectional view of the end por- 
• - - ■ tion taken along line 5B-5B of Figure 5A. 

Figure 5C is an enlarged top view of an end portion 
of a sling having a reinforcing device in the suture 
receiving site. 

45 Figure 5D is a cross-sectional view of the end por- 
tion taken along line 5D-5D of Figure 5C. 
Figure 5E is an enlarged top view of an end portion 
of a sling having an alternative reinforcing device in 
the suture receiving site. 

so Figure 5F is a cross-sectional view of the end por- 
tion taken along line 5F-5F of Figure 5E. 
Figure 5G is an enlarged top view of an end portion 
of a sling having reinforced material around the pe- 
riphery of the suture receiving site. 

55 Figure 5H is a cross-sectional view of the end por- 
tion taken along line 5H-5H of Figure 5G. 
Figure 51 is an enlarged top view of an end portion 
of a sling having reinforced material around an al- 
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ternative suture receiving site. 
Figure 5 J is a cross-sectional view of the end por- 
tion taken along line 5J-5J of Figure 51. 
Figure 5K is an enlarged top view of an end portion 
of a sling in which the suture receiving site is an ap- 5 
erture and the material around the periphery of the 
suture receiving site has been reinforced by heat 
sealing or ultrasonically sealing. 
Figure 5L is a cross-sectional view of the end por- 
tion taken along line 5L-5L of Figure 5K. 10 
Figure 6A is a plan view of an unfolded parallelo- 
gram shaped piece of biocompatible material. 
Figure 6B is a plan view of a hexagonal shaped 
piece of material obtained by folding the material of 
Figure 6A as indicated by the arrows in Figure 6A. is 
Figure 6C is a plan view of a hexagonal shaped 
sling in which apertures have been formed as su- 
ture receiving sites in the end portions of the sling. 
Figure 6D Is across-sectional view of the hexagonal 
shaped sling taken along line 6D-6D of Figure 6C. 20 
Figure 6E is the cross-sectional view of Figure 6D 
showing sutures secured to the apertures of the 
sling. 

Figure 6F is apian view of an unfolded rectangular 
shaped piece of biocompatible material. 25 
Figure 6G is a plan view of a rectangular shaped 
piece of material obtained by folding the material of 
Figure 6F as indicated by the arrows in Figure 6F. 
Figure 6H is a plan view of a rectangular sling in 
which apertures have been formed as suture re- 30 
ceiving sites in the end portions of the sling. 
Figure 6i is a cross-sectional view of the rectangular 
shaped sling taken along line 6I-6I of Figure 6H. 
Figure 6J is the cross-sectional view of Figure 61 
showing sutures secured to the apertures of the 35 
sling. 

Figure 6K is a plan view of an unfolded rectangular 
piece of biocompatible material. 
Figure 6L is a plan view of a parallelogram shaped 
piece of material obtained by folding the material of 40 
Figure 6K as indicated by the arrows in Figure 6K. 
Figure 6M is a plan view of a parallelogram shaped 
sling in which apertures have been formed as su- 
ture receiving sites in the end portions of the sling. 
Figure 6N is a cross-sectional view of the parallel- 45 
ogram shaped sling taken along line 6N-6N of Fig- 
ure 6M. 

Figure 60 is the cross-sectional view of Figure 6N 
showing sutures secured to the apertures of the 
sling. 50 
Figure 7A is a schematic plan view of a parallelo- 
gram shaped piece of biocompatible material hav- 
ing longitudinally oriented filaments, grains, stria- 
tions, or polymeric chains. 

Figure 7B is a cross-sectional view of the material ss 
taken along line 7B-7B of Figure 7A. 
Figure 70 is an enlarged view of the material taken 
along line 7C-7C of Figure 7A. 



Figure 7D is an enlarged schematic view of biocom- 
patible material having transversely oriented fila- 
ments, grains, striations, or polymeric chains. 
Figure 7E is an enlarged schematic view of biocom- 
patible material having diagonally oriented fila- 
ments, grains, striations, or polymeric chains. 
Figure 7F is a schematic plan view of a hexagonal 
shaped sling obtained by folding the material of Fig- 
ure 7A as indicted by the arrows in Figure 7A and 
forming apertures as suture receiving sites In the 
end portions of the sling. 

Figure 7G is an enlarged top view of the sling taken 
along line 7G-7G of Figure 7F showing the fila- 
ments, grains, striations, or polymeric chains in an 
upper layer of an end portion of the sling crossing 
the filaments, grains, striations, or polymeric chains 
in the underlying layer. 

Figure 8A is an enlarged top view of an end portion 
of a sling having a suture looped through a plurality 
of suture receiving sites. 

Figure 8B is a cross-sectional view of the sling taken 
along line 8B-8B of Figure 8A. 
Figure 8C is an enlarged top view of an end portion 
of a sling having a suture threaded through a suture 
receiving site. 

Figure 8D is a cross-sectional view of the sling tak- 
en along line 8D-8D of Figure 8C. 
Figure 8E is an enlarged top view of an end portion 
of a sling showing a suture looped around the suture 
receiving site and an edge of the sling. 
Figure 8F is a cross-sectional view of the sling taken 
along line 8F-8F of Figure 8E. 
Figure 9A is a plan view of an end portion of a sling 
having a stabilizer attached thereto. 
Figure 9B is a cross-sectional view of the sling taken 
along line 9B-9B of Figure 9A. 
Figure 9C is a plan view of an end portion of a sling 
having a stabilizer between the suture receiving 
sites. 

Figure 90 is a cross-sectional view of the sling tak- 
en along line 9D-9D of Figure 9C. 

Figure 1 0A is a plan view of a generally rectangular 
shaped sling with bilaterally extending integral at- 
tachment members. 

Figure 1 0B is a plan view of a generally hexagonal 
shaped sling with bilaterally extending integral at- 
tachment members. 

Figure 11 is a sagittal section of a female pelvis il- 
lustrating the location of the sling of the present in- 
vention relative to the bladder neck and the pubic 
bone. 

Figure 12 is a schematic cross-sectional view taken 
through the urethra and upper vaginal wall illustrat- 
ing an incision in the upper vaginal wall. 
Figure 1 3 Is a schematic cross-sectional view taken 
through the urethra and upper vaginal wall illustrat- 
ing a bilaterally extending pocket created by blunt 
dissection. 
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Figure 14 is a schematic view of a sling of the 
present invention positioned in the pocket of Figure 
1 3, the sling being suspended from sutures secured 
to a bone anchor implanted in the pubic bone. 

Detailed Description of the Preferred Embodiments 

[0024J The present invention relates to prefabricated 
slings for use in urethral floor reconstruction. More par- 
ticularly, the slings are useful for improving or maintain- 
ing urinary continence such as by suspending, stabiliz- 
ing and/or slightly compressing the urethra of an incon- 
tinent patient. The slings are particularly useful for treat- 
ing patients suffering from incontinence caused by In- 
trinsic Sphincter Deficiency (ISD) andlor hypermobility. 
The slings may also be used to treat other disorders in 
which stabilization andlor compression of the urethra 
would be beneficial. 

[0025] The present slings are designed to be implant- 
ed in a patient suffering from incontinence using the 
medical procedure described in more detail below. Dur- 
ing implantation, the sling is preferably positioned be- 
neath the bladder neck so that the urethra extends 
across the center of the sling. The sling is biased to- 
wards the urethra through tension applied to the sling 
by sutures or other attachment means, which are pref- 
erably anchored to the pubic bone. The resulting bias 
stabilizes andlor slightly compresses the urethra so that 
continence is maintained. 

[0026] Although urethral slings have previously been 
used to treat incontinence, the present slings are pre- 
fabricated, eliminating the need for the surgeon to pre- 
pare them for use during the surgical procedure. The 
present slings are supplied to the physician in shapes 
and dimensions adapted for urethral stabilization or sus- 
pension, eliminating the need for the surgeon to cut the 
sling material during surgery. In addition, the present 
slings are provided with suture receiving sites already 
prepared so that the surgeon need not manufacture 
them during surgery. The slings may also be provided 
with reinforced suture receiving sites to reduce the inci- 
dence of tearing about the point of suture attachment. 
Because the surgeon need not fabricate the sling during 
surgery, the time required for the surgical procedure is 
reduced. 

[0027] In some embodiments, the slings are provided 
with the sutures preattached. Alternatively, the slings 
may have preformed integral attachment members 
which, like the sutures, allow the sling to be suspended 
from structures such as the pubic bone. In either case, 
the need for the surgeon to attach sutures to the sling 
during surgery is eliminated, thereby simplifying the im- 
plantation procedure. 

[0028] The foregoing advantages of the present in- 
vention overcome the above-discussed deficiencies of 
slings currently in use. By simplifying and shortening the 
surgical procedure, use of the slings of the present in- 
vention results in decreased surgical morbidity and mor- 



tality. 

[0029] Referring to Figure 1 , there is disclosed a plan 
view of a preferred embodiment of the sling 1 0. The sling 
of Figure 1 has been cut into a generally elongate shape 

s adapted for urethral stabilization, with a central portion 
12 extending between a first end portion 14 and a sec- 
ond end portion 16. Suture receiving sites 18 are pre- 
fabricated in the first and second end portions 14, 16 of 
the sling 10. The sling preferably also has a visual indi- 

10 cator20. These and other features of the present Inven- 
tion will be described in more detail below after discuss- 
ing the materials from which the sling can be construct- 
ed. 

[0030] The sling may be fabricated from any of a va- 
ts nety of synthetic or naturally occurring biocompatible 
materials. Such materials may be filamentous or non- 
filamentous, elastic or inelastic, and may be porous, mi- 
croporous, perforated, or impermeable. The properties 
of the sling may be selected as appropriate based on 
20 the surgical procedure used to implant the sling and the 
application for which the sling is used. 
[0031] Filamentous materials suitable for use in the 
slings of the present invention include cadaveric or an- 
imal tissue such as fascia lata, rectus fascia or proc- 
25 essed collagen. Synthetic materials such as polyester, 
polyurethane, or nylon can also be used. The synthetic 
filamentous material can be woven or non-woven. Fila- 
ments made from synthetic materials may be braided 
together to form strands or threads which can be braided 
30 or woven together to form strips of fabric. Preferably, the 
synthetic filamentous material is polyester. 
[0032] Non-filamentous materials suitable for use in 
the slings of the present invention include silicone, pol- 
ytetrafluoroethyfene (PTFE), polyethylene terephtha- 
35 late (PET), fluorinated ethylene propylene (FEP) or thin 
films such as latex. 

[0033] As will be apparent to one skilled in the art, the 
elasticity of the sling material may also be selected 
based on the type of surgical procedure for which the 
40 sling is being used. A suitable elastic material is knitted 
polyester. 

[0034] As will be apparent to one skilled in the art, in- 
elastic or minimally elastic materials may be preferred 
for certain procedures such as those in which the sling 

45 is used to create an immobile floor. A preferred minimal- 
ly elastic material is woven polyester. 
[0035] The porosity of the material may also be se- 
lected based on the type of surgical procedure for which 
the sling is being used. For example, pores, micropores, 

so or perforations permit tissue ingrowth, which is advan- 
tageous to stabilize the sling and reduce erosion from 
constant motion. 

[0036] Additionally, the sling material may be impreg- 
nated with antibiotics or other agents which can be de- 
55 livered from the surface of the sling as well as through 
the pores, micropores or perforations. Impregnation 
with antibiotics or other agents may be facilitated by 
coating the sling with collagen. 
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[0037] Impermeable materials may also be useful in 
certain applications of the sling. Representative imper- 
meable materials include nylons and polyester, A pre- 
ferred Impermeable material is polyester. 
[0038] A coating may also be applied to the sling. The 
coating may be used to deliver a number of compounds, 
such as antibiotics, heparin, immunosuppressant 
agents or other drugs. In some embodiments, the drug 
may be released overtime. The coating also blocks the 
interstices of the underlying sling material, thereby de- 
creasing the risk of infection by sequestering the inter- 
stices of the sling from contact with microorganisms en- 
countered during implantation of the sling. Preferably, 
the coating is absorbed after implantation to facilitate 
tissue ingrowth into the interstices, pores, micropores 
andlor perforations of the sling material. 
[0039] Suitable coatings include polyglycolic acid, 
polylactic acid, blends of polyglycolic acid and polylactic 
acid, gelatin, polyvinyl alcohol, and polyvinyl pyrro- 
lidone. A preferred coating is a smooth layer of collagen, 
such as that provided on the Hemashield® woven dou- 
ble velour available from Meadox. (Meadox Medical, 
112 Beaver Drive, Oakland, NJ 07436 or Boston Scien- 
tific Corporation, One Boston Scientific Place, Natick, 
MA 01760.) The smooth collagen coating protects the 
interstices of the underlying sling material from bacterial 
contact during implantation, thereby decreasing the risk 
of infection as previously discussed. Additionally, the 
collagen coating facilitates the uptake of antibiotics to 
reduce the risk of infection as discussed below. After 
placement in the body, the collagen is gradually ab- 
sorbed, facilitating tissue ingrowth into the underlying 
filamentous mesh. The collagen coating may also en- 
hance tissue compatibility. 

[0040] The slings may also be made of absorbable 
materials. Such absorbable slings preferably remain 
structurally intact for at least three months while sup- 
porting tissue ingrowth. Thereafter, the slings may be 
fully absorbed. Preferably, the slings are fully absorbed 
over a period of 3-6 months following the three month 
period in which the sling is intact. Preferably, the absorb- 
able sling is made of polylactic acid or polylactic acid/ 
poiyglycoiic acid copolymers. 

[0041] The slings may be fabricated from directionally 
oriented biocompatible materials. Such materials in- 
clude filamentous materials in which the orientation of 
the filaments is directionalry ordered, as well as grained 
or striated materials in which the grains orstriations are 
directionally ordered. Alternatively, the material may be 
a polymeric material in which the orientation of the pol- 
ymeric chains comprising the material is directionally or- 
dered. The polymeric material may or may not be cross- 
linked. 

[0042] The filaments, grains, striations, or polymeric 
chains in such materials may be oriented in a single di- 
rection or may be multidirectional. Suitable directionalry 
oriented materials include synthetic materials such as 
Trelex® Natural Mesh (Meadox Medical, 112 Beaver 



Drive, Oakland, NJ 07436 or Boston Scientific Corpora- 
tion, One Boston Scientific Place, Natick, MA 01760.), 
Hemashield®, and woven and knitted polyester. 
[0043] Alternatively, the directionally oriented materi- 

5 al may be natural material such as grained or striated 
tissue. The tissue may be an allograft, xenograft, or au- 
tologous tissue. One advantage of autologous tissue is 
its ability to revascularize and regrow after implantation. 
[0044] Tissue for use in allografts can be obtained 

10 from cadavers. Cadaveric tissue can be harvested ac- 
cording to techniques well known to those skilled in the 
art and may be selected to minimize the risk of rejection. 
However, non-cadaveric tissue is generally preferred 
because of patient preference and the perceived risk of 

is cross-contamination. Although the cadaveric tissue 
may be absorbed after implantation, the scar tissue 
which replaces the cadaveric tissue provides support for 
the bladder neck. 

[0045] Representative sources of autologous tissue 
20 for use in the present slings include striated muscle, fas- 
cia lata, rectus fascia, dura, pericardium and the vaginal 
wall. The same tissue sources may also be used for al- 
lografts. Typical sources of xenograft tissue include stri- 
ated muscle, bovine fascia, dura, pericardium and col- 
25 lag en. 

[0046] In addition to the synthetic and naturally occur- 
ring biocompatible materials enumerated above, those 
skilled in the art will appreciate that a variety of other 
materials may be readily employed in the slings. 

30 [0047] In addition to the elongate octagonal sling il- 
lustrated in Figure 1 , the slings may be cut into a number 
of other shapes. For example, several alternative elon- 
gate shapes suitable for use are shown in Figures 2A- 
2C. These include parallelograms such as rhomboids 

35 (Figure 2A), hexagons (Figure 28), and rectangles (Fig- 
ure 2C). In addition, the end portion of the sling may be 
cut into a rounded shaps, such as that illustrated in Fig- 
ure 4B. The optimal shape of the sling is related to an- 
atomical considerations as well as the surgical proce- 

40 dure used to introduce the sling. For instance, slings 
having rounded ends (Figure 4B) or tapered ends, such 
as the hexagon (Figure 2B), parallelogram (Figure 2A), 
and octagon (Figure 1), may facilitate insertion into the 
pocket formed during the surgical procedure discussed 

45 jn more detail below, since the pocket may not be pre- 
cisely rectangular. 

[0048] The optimal dimensions of the sling can be var- 
ied considerably to suit particular design criteria desired 
for a particular application and still embody the present 

so invention. For example, optimal sling dimensions are 
dependent upon anatomical considerations and the sur- 
gical procedure used to introduce and attach the sling. 
For instance, the optimal length of the sling may be in- 
fluenced by whether the surgeon prefers to attach a long 

55 strip of material to the pubic bone or abdominal muscu- 
lature with a bone anchor or other securing device. In 
such procedures, the sling may be up to 30 cm in length 
and may be 1-5 cm in width. Preferably, the long slings 



6 



11 



EP 0 983 033 B1 



12 



used In such procedures are 15-30 cm in length and 3-5 
cm in width. Shorter slings may be preferred for proce- 
dures in which the sling is suspended by a suture bridge. 
Such slings may be 2.5-7cm in length and 1-5cm in 
width. 

[0049] The optimal dimensions of the sling may also 
be influenced by the sling material selected. For in- 
stance, the thickness of the sling material may depend- 
ent on the material selected and the strength and the 
tear resistance required for a particular application of 
the sling. 

[0050] The dimensions of the preferred embodiment 
of Fig. 1 are shown in Figs. 3a and 3b. The approximate 
dimensions are as follows: A » 7.4 mm (0.30 inch); B = 
1 9 mm (0.79 inch); C = 2.9 mm (0.1 2 inch); D = 1 1 mm 
(0.43 inch); F ~ 4.9 mm (0.20 inch); G = 5.9 mm (0.24 
inch); H = 0.37 mm (0.015 inch); I = 0.74 mm (0.030 
inch); J = 24 mm (0.98 inch), with the Angle E = 22° 
[0051] As indicated above, the sling 10 is provided 
with a visual indicator 20. The visual indicator enables 
the surgeon to position the sling relative to the urethra 
so that the urethra generally extends across the center 
of the sling. In one embodiment, the visual indicator 20 
comprises two transversely extending dashed lines in 
the central portion 12 of the sling 1 0 as illustrated in Fig- 
ure 1 . However, those skilled in the art will recognize 
that a variety of othertypes of visual indicators, including 
radiopaque Indicators, could be used in accordance with 
the present invention. 

[0052] The sling also has at least one suture receiving 
site formed in both the first and second end portions of 
the sling. Preferably, the suture receiving site is an ap- 
erture. The aperture may be formed by die stamping the 
sling material ultrasonic cutting, heat cauterizing, or 
piercing with a hot poker. Alternatively, the suture receiv- 
ing site may be sling material as discussed below in re- 
gard to Figures 51 and 5J. 

[0053] The suture receiving site is adapted for receiv- 
ing at least one suture. Preferably, the suture receiving 
site has an inner diameter at least equal to the diameter 
of the suture to be received the rein. In the preferred em- 
bodiment depicted in Figure 1 , both the first and second 
end portions of the sling have two apertures which are 
equally displaced from the central longitudinal axis of 
the sling. However, numerous alternative embodiments 
are also contemplated by the present invention. 
[0054] For example, some embodiments of the sling, 
such as that depicted in Figure 4A, have only one suture 
receiving site formed per end portion. In such embodi- 
ments, the suture receiving site 1 8 is preferably located 
along the central longitudinal axis 19 of the sling. 
[0055] Other embodiments of the sling have 3 or more 
suture receiving sites formed per end portion. 'In such 
embodiments, preferably at least one suture receiving 
site 1 8 is located along the central longitudinal axis 1 9 
of the sling with the other suture receiving sites 1 8 being 
located symmetrically about the central longitudinal axis 
19 as illustrated in Figure 4C. 



[0056] Preferably, in embodiments in which the 
number of suture receiving sites in each end portion of 
the sling is odd, at least one suture receiving site in each 
end portion of the sling is located along the central lon- 

5 gitudinal axis of the sling as shown in Figures 4A and 
4C. In those embodiments in which the number of suture 
receiving sites In each end portion of the sling is even, 
the suture receiving sites are preferably disposed sym- 
metrically about the central longitudinal axis of the sling 

10 as depicted in Figures 1 and 4B. 

[0057] The use of a plurality of suture receiving sites 
in each end portion of the sling results in reduced 
buckling . of the sling after implantation compared to 
embodiments having a single suture receiving site at 

is each end of the sling. Thus, embodiments having a plu- 
rality of suture receiving sites in each end portion are 
preferred. 

[0058] Although several examples of the locations 
and number of the suture receiving sites in the end por- 

20 tions of the present slings have been provided above, 
those skilled in the art will appreciate that additional con- 
figurations, are possible. It will also be appreciated by 
those skilled in the art that the various configurations 
and numbers of suture receiving sites described above 

25 may be utilized with any of the sling shapes or biocom- 
patible materials described above. 
[0059] Figure 5 shows various types of suture receiv- 
ing sites which may be used In the slings. In Figures 5A 
and 5B, the suture receiving site is an aperture formed 

30 in the sling material. This type of suture receiving site is 
employed in the embodiment shown in Figure 1 . Pref- 
erably, the material around the periphery of the suture 
receiving sites is reinforced by heat sealing-or ultrasonic 
sealing. 

35 [0060] In addition, the suture receiving sites can be 
strengthened in order to minimize the possibility of tear- 
ing. For instance, one piece reinforcing devices may be 
inserted in the apertures in the sling material. As shown 
in Figures 5C and 5D, the one piece reinforcing device 

40 22 has an upper rim 24 and a lower rim 26 between 
which the sling material bordering the suture receiving - 
site is enclosed. Although the upper rim and the lower 
rim are shown parallel to one another in Figure 50, al- 
ternative embodiments are contemplated in which the 

45 upper and lower rims converge towards each other with 
the sling material therebetween. The upper rim and the 
lower rim may also be provided with friction enhancing 
retention structures to minimize the risk of dislodgement 
of the one piece reinforcing device. Preferably, the one 

so piece reinforcing device 22 is fabricated from biocom- 
patible plastics or metals, such as stainless steel or ti- 
tanium. 

[0061] Alternatively, the area around an aperture 18 
in the sling material may be strengthened by inserting a 
55 multiple piece reinforcing device 28 therein. As illustrat- 
ed in Figures 5E and 5F, the multiple piece reinforcing 
device 28 has a first piece 30 and a second piece 32, 
which interlock and enclose the sling material bordering 
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the suture receiving site. Although the first piece and the 
second piece are shown parallel to one another in Fig- 
ure 5F, alternative embodiments are contemplated in 
which they converge towards each other as discussed 
above with respect to the one piece reinforcing device. 
The first piece and the second piece may also be pro- 
vided with friction enhancing retention structures to min- 
imize the risk of dislodgement of the multiple piece re- 
inforcing device. Preferably, the multiple piece reinforc- 
ing device 28 is fabricated from biocompatible plastics 
or metals, such as stainless steel or titanium. 
[0062] Yet another way of reducing the risk of tearing 
comprises reinforcing the sling material around the pe- 
riphery of the suture receiving sites. Slings having such 
reinforced material around the periphery of the suture 
receiving site are depicted schematically in Figures 5G 
through 5J. In Figures 5G and 5H, the suture receiving 
site is an aperture. In Figures 51 and 5J S the suture re- 
ceiving site comprises sling material. In the embodiment 
of Figures 51 and 5J, the sling material at the suture re- 
ceiving site provides a puncture target into which the 
surgeon can insert the suspending suture. In Figures 5K 
and 5L the suture receiving site is an aperture and the 
periphery of the suture receiving site is reinforced by 
heat sealing or ultrasonlcally sealing. Preferably, the 
material around the periphery of the suture receiving 
sites is reinforced by heat sealing or ultrasonic sealing. 
The reinforced material 34 around the periphery of the 
suture receiving site shown in Figures 5G through 5L 
may be formed in a variety of ways, such as by heat 
sealing, ultrasonlcally sealing, or sewing the area of the 
sling material along the periphery of the suture receiving 
site. 

[0063J In further embodiments of the present inven- 
tion, the periphery of the suture receiving sites is 
strengthened by making the end portions of the sling 
thicker than the central portion as shown in Figures 6A- 
60. One way to fabricate slings in which the end portions 
are thicker than the central portion is to fold the end por- 
tions of the sling. For example, a hexagonal shaped 
piece of material, shown in Figure 6B, may be formed 
by folding the parallelogram shaped piece of biocom- 
patible material shown in Figure 6A along the lines indi- 
cated in Figure 6A. Alternatively, the hexagonal material 
of Figure 6B may be formed by folding a trapezoidal 
piece of material, as will be apparent to one skilled in 
the art. Suture receiving sites may be formed in the hex- 
agonal shaped intermediate of Figure 6B to form the 
hexagonal shaped sling of Figure 6C, in which the end 
portions 14, 1 6 are generally twice the thickness of the 
central portion 12 of the sling. A cross-sectional view of 
the hexagonal shaped sling depicting the double thick- 
ness end portions is shown in Figure 6D. Figure 6E il- 
lustrates a suture 36 secured in the suture receiving site 
1 8. The suture can be secured to the suture receiving 
site during the manufacturing process of the sling or by 
the physician prior to or during surgery. 
[0064] In another embodiment, a rectangular piece of 



material, shown in Figure 6G, may be formed by folding 
the rectangular piece of biocompatible material shown 
in Figure 6F along the lines indicated in Figure 6F. Su- 
ture receiving sites may be formed in the rectangular 
s shaped intermediate of Figure 6G to form the rectangu- 
lar sling of Figure 6H, in which the end portions 14, 16 
are generally twice the thickness of the central portion 
12 of the sling. Across-sectional view of the rectangular 
shaped sling depicting the double thickness end por- 

10 tions is shown in Figure 61. Figure 6J illustrates a suture 
36 secured in the suture receiving site 18 as discussed 
above with regard to Figure 6E. 
[0065] In a further embodiment, a rhomboid shaped 
piece of material, shown in Figure 6L, may be formed 

is by folding the rectangular piece of biocompatible mate- 
rial shown in Figure 6K along the lines indicated in Fig- 
ure 6K. Suture receiving sites may be formed in the 
rhomboid shaped intermediate of Figure 6L to form the 
rhomboid shaped sling of Figure 6M, In which the end 

20 portions 1 4, 1 6 are generally twice the thickness of the 
central portion 12 of the sling. A cross-sectional view of 
the rhomboid shaped sling depicting the double thick- 
ness end portions is shown in Figure 6N. Figure 60 il- 
lustrates a suture 36 secured in the suture receiving site 

25 1 8 as discussed above with regard to Figures 6E and 6J. 
[0066] Those skilled in the art will appreciate that 
slings in which the end portions are thicker than the cen- 
tral portion may be made In any of the shapes and con- 
figurations disclosed herein and are not limited to the 

30 shapes illustrated in Figures 6A-6O. 

[0067] In some embodiments of the present Invention, 
at least one edge 38, 40, 42 or 44 of each double thick- 
ness end portion 14, 16 is secured to an adjacent layer 
of the sling either during manufacturing of the sling or 

35 by the physician prior to or during the surgical proce- 
dure. Alternatively, the sling may be supplied to the sur- 
geon with at least one edge 38, 40, 42 or 44 of each 
double thickness end portion 14, 16 already secured. 
Preferably, the edge 38 closest to the central portion 12 

40 is sewn. More preferably, all edges 38, 40, 42 and 44 
are secured. In those embodiments in which the sling is 
made from natural tissue, the edge 42 where the fold 
was made is preferably not secured, although the other 
edges 38, 40 andlor 44 of the double thickness end por- 

45 tions may be secured. Numerous methods familiar to 
those skilled in the art may be used to secure the edges, 
such as sewing, heat sealing, ultrasonic sealing, sta- 
pling or gluing. Preferably, the edges are secured by 
sewing during the manufacturing process or prior to sur- 

so gery, and by sewing, stapling or gluing during the surgi- 
cal procedure. 

[0068] As will be apparent to one of skill in the art, 
slings having end portions that are thicker than the cen- 
tral portion can be made in a variety of ways other than 
55 those described above. For example, the sling material 
may be folded over on itself more than once to produce 
slings with end portions more than twice as thick as the 
central portion. Alternatively, an additional layer or lay- 
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ers of separately cut material could be secured to the 
end portions of the sling, thereby producing a sling hav- 
ing end portions of varying thickness. Slings having two 
or more layers of material in both the end portions and 
the central portion are also contemplated. Such slings 
can be formed by securing the upper layer or layers of 
sling material to the lower layer or layers using the meth- 
ods discussed above. 

[0069] In addition to the resistance to tearing provided 
by slings in which the suture receiving sites are located 
in end portions that are thicker than the central portion, 
a further benefit is provided by securing the upper layer 
of the vertical edge 3B to the lower layer of the sling. In 
particular, the secured vertical edge 38 acts as a rein- 
forcing rib which reduces buckling of the sling when the 
sling is placed under tension after implantation In the 
patient. 

[0070] If the suture receiving sites are strengthened 
using the one piece reinforcement devices, two piece 
reinforcement devices, or reinforced material around 
their periphery as described above, the edges 40, 42, 
44 of the double thickness end portions of the sling may 
be secured. The vertical edge 38, however, may be se- 
cured to reduce buckling as described above. 
[0071] Yet a further advantage is provided by forming 
end portions having double thickness in slings made of 
di regionally oriented materials such as the materials 
shown in Figures 7A-7G. The directionally ordered fila- 
ments, grains, striations or polymeric chains may be ori- 
ented in a variety of directions. For example, Figures 
7C-7E illustrate enlarged views of sling materials having 
longitudinally (Fig. 7C), transversely (Fig. 7D), and di- 
agonally (Fig. 7E) oriented filaments, grains, striations 
or polymeric chains 46, all of which are suitable for use 
in the present invention. Figure 73 is a schematic view 
of grained materials suitable for use with the present in- 
vention. Those skilled in the art will appreciate that the 
grained materials may have ridges or grooves therein, 
or may have a smooth surface. Materials having multi- 
directional filaments, grains, striations or polymeric 
chains are also suitable^for use in the present inventioni 
[0072] The parallelogram or rhomboid shaped mate- 
rial of Figure 7A can be folded along the indicated lines 
to form the hexagonal shaped sling having double thick- 
ness end portions shown in Figure 7F as described 
above with regard to Figures 6A-6E. As can be seen in 
Figures 7F and 7G, when the directionally oriented ma- 
terial is folded over on itself, the filaments, grains, stri- 
ations or polymeric chains In the upper layer of the dou- 
ble thickness end portion cross the filaments, grains, 
striations or polymeric chains in the lower layer of the 
end portion. This nonparallel orientation of the layers of 
the material relative to each other provides additional 
protection against tearing in the regions of the sling sur- 
rounding the suture receiving sites by having the 
strength of the grain perpendicular to the suture pull di- 
rection. 

[0073] Slings having two or more layers of direction- 



ally oriented material in both the end portions and the 
central portion, wherein the filaments, grains, striations 
or polymeric chains in the different layers cross are also 
contemplated. 

s [0074] In another embodiment, the slings may have a 
stabilizer attached to the end portions 14, 16 to reduce 
buckling of the sling 10 and to provide additional 
strength to the sling 10, as depicted in Figures 9A-9D. 
Preferably, the stabilizer is made of metal or plastic. The 

10 stabilizer may be attached to the sling In a variety of 
manners such as sewing, heat sealing, mechanical se- 
curement, or capturing the stabilizer between a fold in 
the sling material. In some embodiments, the stabilizer 
may also be provided with friction enhancing retention 

is structures to minimize the risk of dislodgement of the 
stabilizer. 

[0075] In one embodiment, the stabilizer may be at- 
tached to an edge at each end of the sling as illustrated 
in Figures 9A and 9B. The stabilizer may comprise a first 

20 side 68, a second side 70, and an intermediate section 
72 disposed between the first side 68 and the second 
side 70. In this embodiment, the stabilizer preferably 
contacts both sides of the sling 10. 
[0076] In an alternate embodiment, the stabilizer may 

25 comprise a single section 73 which Is disposed between 
the suture receiving sites 1 8 and is attached to one side 
of the sling as illustrated in Figures 9C and 9D. 
[0077] Those skilled in the art will appreciate that ad- 
ditional stabilizer designs and locations are possible. 

30 For example, a stabilizer which is located at each end 
of the sling may contact a single side of the sling 10. In 
other embodiments, the sling may have one or more sta- 
bilizers in the central portion 12 in addition to the stabi- 
lizers in the end portions 1 4, 1 6. In addition, those skilled 

35 jn the art will appreciate that the stabilizers may be used 
in conjunction with any of the sling embodiments de- 
scribed herein. 

[0078] As previously discussed, the slings can be 
supplied to the surgeon with the sutures preattached or 

40 the sutures can be attached to the suture receiving sites 
- by-the surgeon. In either case, a variety of suture attach- 
ment methods are contemplated, 
[0079] For example, Figure 8A shows an enlarged top 
view of an end portion of a sling having two suture re- 

45 ceiving sites 18 with a suture 36 secured thereto. The 
suture 36 is looped through the suture receiving sites 
18, as illustrated in the cross-sectional view of Figure 
8B. Alternatively, the suture can be threaded through 
one suture receiving site and out the other suture recelv- 

50 ing site without looping through the sling material ther- 
ebetween. 

[0080] Alternatively, the suture 36 can be threaded 
through a single suture receiving site 1 8 as illustrated in 
Figures 8C and 8D. 
55 [0081] Another method of attaching the suture to the 
sling is illustrated in Figures BE and 8F. In accordance 
with this method, the suture 36 is looped around the su- 
ture receiving site 1 8 and the edge of the sling. 
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[0082] While Figures 8A-BE show a variety of meth- 
ods for attaching the suture to the sling, those skilled in 
the art will appreciate that other methods may also be 
used. 

[0083] Yet another method of attaching the suture 36 5 
utilizes a connector to link the suture to the sling. Suit- 
able connectors for linking the suture to the sling are 
disclosed in the copending PCT Patent Application WO 
98/35606. The sling has a ring member therein to permit 
the connector to be attached to the sling. io 
[0084] Those skilled in the art will appreciate that a 
variety of other suture attachment methods can be used. 
[0085] Another embodiment includes prefabricated 
slings having Integral attachment members 148. Such 
slings can be die cut or ultrasonically cut out of a solid 15 
sheet of biocompatible material. Preferably, the slings 
having integral attachment members are cut from one 
length of material and the edges are heat sealed. Alter- 
natively, the Integral attachment members may com- 
prise trailing filaments such as longer strands in a woven 20 
sling. In a further embodiment, the integral attachment 
members comprise filaments interwoven through the 
sling material. The function of the integral attachment 
members 148 is similar to that of the sutures 36, which 
allow the surgeon to suspend the sling from a structure, 25 
such as the pubic bone as described in more detail be- 
low. 

[0086] Representative examples of slings having in- 
tegral attachment members are depicted in Figures 1 0A 
and 10B. Figure 10A shows a generally rectangular 30 
shaped sling 110 in which bilaterally extending integral 
attachment members 148 are formed from the same 
piece of material as the sling. Figure 10B shows a gen- 
erally hexagonal shaped sling 110 in which bilaterally 
extending integral attachment members 1 48 are formed 35 
from the same piece of material as the sling. Those 
skilled in the art will appreciate that slings with integral 
attachment members having configurations other than 
those shown in Figures 10A and 10B are also contem- 
plated. 40 
[0087] The slings may be individually packaged and/ 
or sterilized prior to purchase. The packaging may pro- 
tect the sling during storage. For example, in embodi- 
ments in which the sling material comprises a collagen 
coated filamentous material, the packaging may protect 45 
the sling from damage by ultraviolet light. The sling may 
be soaked in an antibiotic solution, such as a solution of 
neomycin, bacitracin, or polymixim, to prevent microor- 
ganisms from collecting on and colonizing the surface 
of the sling during manipulation, thereby reducing the so 
risk of infection following implantation of the sling. The 
sling may also be sterilized by ethylene oxide or irradi- 
ation. Uptake and delivery of the antibiotic may be en- 
hanced by using a coated sling as described above. 
[0088] In embodiments in which the sling is made of 55 
natural tissue, the sling may be stored in glutaraldehyde 
or freeze dried. Prior to use in the surgical procedure, 
the natural tissue may be preconditioned by soaking the 



sling in a saline solution, such as any standard commer- 
cially available saline solution. 

[0089] The present invention also includes a stabili- 
zation sling kit for maintaining urinary continence. Pref- 
erably the kit comprises a prepackaged sling. More 
preferably, the kit comprises a sterilized sling. In one 
embodiment, the kit includes a sling having sutures se- 
cured thereto. Alternatively, the sling included in the kit 
may have integral attachment members as described 
above. 

[0090] A minimally invasive percutaneous method of 
sling delivery and stabilization to treat an incontinent pa- 
tient will now be described with reference to Figures 11 
- 14 for the purpose of explanation only. Preoperative^, 
the patient receives broad spectrum antibiotics, such as 
gentamicin and ampicillin. The patient is placed in the 
dorsal lithotomy position arid regional or general an- 
esthesia is administered. Preparation of the patient em- 
phasizes isolation of the anus with a stapled towel or 
plastic drape. A Foley catheter is placed. 
[0091] An approximately 1 -2 centimeter midline inci- 
sion 52 Is made in the upper vaginal wall 54 beneath the 
bladdemeck. such as at the urethro-vesical junction, as 
illustrated in Figure 12. The surgeon then inserts an in- 
strument such as surgical scissors through the incision 
in the upper vaginal wall and bluntly dissects the tissue 
58 on both sides of the urethra 56 to create a bilaterally 
extending pocket 60, which is illustrated in Figure 13. 
[0092] The bilaterally extending pocket can also be 
created and the sling can be inserted using a variety of 
other minimally invasive instruments/methods including 
the transvaginal, hiatal and percutaneous approaches 
disclosed in the PCT Patent Application WO 98/35616. 
[0093] For example, these other approaches may be 
employed when the physician desires to attach a long 
strip of material to the pubic bone or other structures 
such as the abdominal musculature with a bone anchor 
or other securing device. In such approaches, an open- 
ing capable of accommodating the long strip of material 
is created in the body tissue, the sling is introduced into 
the opening in the body tissue, and the sling is attached* 
directly or indirectly to the pubic bone or other structures 
such as the abdominal musculature. 
[0094] Either before or after creating the pocket 60, a 
bone anchor 62, such as a screw in anchor, a push in 
anchor, or a punch in anchor, is introduced into the pubic 
bone 64 for fixation of suspensory sutures, with or with- 
out pre-drilling a hole in the pubic bone. For instance, 
the bone anchor is introduced using a bone anchor im- 
plantation device. Bone anchor sites are located by 
placing the bone anchor implantation device on the body 
over the area of the pubic bone after visualization or dig- 
ital palpation over the bone. The surgeon then extends 
the bone probes distally until both probes have made 
contact with the pubic bone. Preferably, one anchor 62 
for each side (two per patient) is implanted into the tu- 
bercle portions of the pubic bone 64 (approximately two 
centimeters lateral to the symphysis pubis). Preferably, 
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the eyelet of the anchor Is recessed below the surface 
of the bone or flush with the surface of the bone. The 
anchor 62 preferably has a suture 36 slidably secured 
thereto prior to Implantation of the anchor into the pubic 
bone so that a first suture end and a second suture end 
extend from the implanted anchor after removal of the 
anchor driver. 

[0095] Two separated approximately 2.5 cm (one 
inch) transverse incisions are made overthe pubic bone 
as illustrated in the U.S. Patent No. 5,611,515, issued 
March 18,1 997 to Benderev et al., and dissection is car- 
ried down to the area of the rectus fascia. The first end 
of the anchored suture is manually placed into a suture 
channel of a suture passer of a type such as that illus- 
trated in Figures 45 and 45a of the above U.S. Patent 
No. 5,611,515. The probe is moved distally to lock the 
suture therein. 

[0096] Beginning on the right side, the suprapubic 
wound is stretched cephalad to allow the vertical pas- 
sage of the suture passer through the rectus fascia with 
the probe tip fully exposed. Distal advancement of the 
suture passer is accomplished with the tip proximally re- 
tracted within the probe guide. The suture passer is 
acutely angled into the abdomen so that the point rests 
on the underside of the pubic periosteum. 
[0097] While maintaining contact with the underside 
of the pubis, the suture passer with the probe tip retract- 
ed Is thereafter passed distally toward the introitus. At 
the completion of this distal passage, the suture passer 
can be palpated through the introitus to the right of the 
urethra 56. The distal end tip of the suture passer is with- 
drawn from the surface of the pubourethral ligament and 
gently swept along the pubocervical fascia to the area 
of the bladder neck under the guidance of a finger within 
the vagina. Palpation through the vagina may be safely 
performed to assist in localization of the suture passer 
tip. 

[0098] The probe tip is then distally extended. The su- 
ture passer is then passed through the endopelvic fascia 
and into the pocket 60 between the urethra 56 and the 
upper vaginal wall-54-at-which-time the probe tip Is re- 
tracted. The surgeon then guides the suture passer dis- 
tally into the vagina through the midline incision 52 in 
the upper vaginal wall 54. The probe is then retracted 
maximally to the unlocked position to allow the first end 
of the suture to be manually removed from the suture 
channel. 

[0099] The surgeon selects a sling, such as sling 10 
of the present Invention. The surgeon secures the su- 
ture 36 to a first end portion 1 4 of the sling by advancing 
the first end of the suture through the suture receiving 
site 18 as previously described. 
[0100] After securing the suture 36 to the first end por- 
tion of the sling 10, the first end of the suture is placed 
into the unlocked suture channel and locked into place. 
The suture passer and suture locked therein are then 
pulled up through the suprapubic wound. The first end 
of the suture is then released from the suture channel 



by manually retracting the probe. 

[0101] The identical procedure is performed on the 

left side. 

[0102] The surgeon places the sling 10 into the pocket 
5 60 through the midline incision 52 in the upper vaginal 
wall 54. The sling is placed under the urethra, preferably 
under the bladderneck, in order to realign the urethra 
and bladderneck to the correct anatomical position and 
provide a stable floor to counteract internal stresses. 
w [0103] The sling may be placed beneath the bladder- 
neck in a variety of ways other than via the pocket 60. 
For instance, an inverted U shaped incision may alter- 
natively be made beneath the bladderneck. The tissue 
beneath the inverted U shaped incision may be bluntly 
15 dissected to create a flap. The sling may then be insert- 
ed in the dissected opening. 

[0104] After placing the sling in the pocket or opening, 
the surgeon aligns the sling so that the visual indicator 
20 is located directly beneath the urethra 56. Aignment 

20 of the sling relative to the urethra can be accomplished 
in a variety of ways, such as by direct visualization. 
[0105] After the sling 10 is correctly positioned, the 
first and second ends of the suture on each side are tied 
to each other with sufficient tension to stabilize and sup- 

25 port the bladder neck as illustrated in Figures 1 1 and 1 4. 
The Foley catheter is removed prior to tying the suspen- 
sory sutures. 

[0106] In order to minimize postoperative urinary 
blockage caused by excessive tension, and minimize 

30 postoperative urinary incontinence due to insufficient 
tension, suture tension is regulated by tying the first and 
second ends of the sutures across a suture tensioner of 
a type such as that illustrated in Figures 46-49 of the 
above U.S. Patent No. 5,611 ,515. The suture tensioner 

35 js thereafter removed and the position of the visual in- 
dicator 20 relative to the urethra is reconfirmed prior to 
closing the vaginal and suprapubic wounds. 
[01 07] The wounds are irrigated with an antibiotic so- 
lution, such as a bacitracin solution. The wound edges 

40 and the rectus fascia at the suture entry points are infil- 
--• trated with bupivacaine. A Foley catheter is- introduced. 
Alternatively, a suprapubic tube can be placed, espe- 
cially in those patients having dexterity problems or an 
aversion to learning intermittent catheterization. 

45 [0108] Following surgery, the patient is given either 
ciprofloxacin or ofloxacin for ten days. Forthose patients 
having a Foley catheter, the catheter is removed approx- 
imately one week following surgery. The patient per- 
forms intermittent catheterization as necessary until the 

so post-void residuals are less than 75 cc on two consec- 
utive catheterizations. In patients having a suprapubic 
tube, the suprapubic tube is removed when the post- 
void residuals are less than 75 cc following two consec- 
utive urinations. 

55 [0109] The foregoing method can be readily modified 
for use with sling 1 1 0 in which the function of the integral 
attachment members 1 48 is similar to that of the sutures 
36 described above. In addition, while the foregoing pro- 
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central axis (19) extending between said first and 
second end portions (14, 16). 

4. A sling as in claim 1, 2 or 3., wherein said visual 
5 indicator (20) comprises a radiopague material. 

5. A sling as any one of the claims 1 to 4, wherein said 
biocompatible material comprises directionally or- 
dered filaments, grains, striations, or polymeric 

10 chains. 

6. A sling as in claim 5, wherein said suture receiving 
sites 1 8 are disposed in a cross grain section which 
is produced by folding over the edges (38, 40) of 

15 said first and second end portions (14, 16) of said 
directionally ordered biocompatible material. 

7. A sling as in claim 6, wherein the folded edges (38, 
40) of said end portions (14, 16) are secured by a 

20 technique selected from the group consisting of 
sewing, heat sealing, ultrasonic sealing, stapling, 
and gluing. 

8. A sling as in claim 7, wherein said biocompatible 
25 material is woven. 

9. A sling as in claim 8, further comprising at least one 
attachment member (148) extending laterally from 
said end portion (14, 16.) said attachment member 

30 being formed from trailing fibers of the woven bio- 
compatible material. 

10. A sling as in any one of the claims 1 to 4, wherein 
said biocompatible material is derived from animal 

35 tissue. 

11- A sling as in claim 10, wherein said biocompatible 
material derived from animal tissue is selected from 
the group consisting of striated muscle, fascia lata, 
*o rectus fascia, dura, pericardium, and processed 
collagen.— - 



cedure was described using two bone anchors per pa- 
tient, the procedure could also be accomplished using 
either one anchor per patient or greater than two an- 
chors per patient. One anchor is especially preferred for 
use with slings having a single suture end or single in- 
tegral attachment member extending from each end of 
the sling, such as the sling 110 illustrated in Figure 10B. 
In those cases where one anchor per patient is used, 
the anchor is preferably located adjacent to the symph- 
ysis pubis. The slings of the present invention can also 
be suspended from structures other than bone, such as 
Cooper's ligament or the rectus fascia without using 
bone anchors. 

[01 1 0] Although this invention has been described in 
terms of certain preferred embodiments, other embodi- 
ments which will be apparent to those of ordinary skill 
in the art in view of the disclosure herein are also within 
the scope of this invention as defined by the appended 
claims. 



Claims 

1. A prefabricated sling for improving urinary conti- 
nence comprising: 

a length of biocompatible material, having a 
central portion (12) positioned between a first 
end portion (1 4) and a second end portion (1 6), 
and a longitudinal central axis (19) extending 
between said first and second end portions (1 4, 
16); 

at least one pair of preformed suture receiving 
sites (1 8), wherein each pair of suture receiving 
sites comprises a first suture receiving site (1 B) 
disposed in said first end portion (1 4) and a sec- 
ond suture receiving site (18) disposed in said 
second end portion of said material; 

- * characterized in that a visual indicator (20) is pro- 
vided extending across the central portion (1 2) of 
said material. 

2. A sling as in claim 1 , having an odd number of su- 
ture receiving site pairs (18), greater than one, 
wherein one of said suture receiving site pairs is dis- 
posed along said longitudinal central axis (19) ex- 
tending between said first and second end portions 
(14,16); and the remainder of said suture receiving 
site pairs (18) are disposed symmetrically about 
said longitudinal central axis extending between 
said first and second end portions (14, 16). 

3. A sling as in claim 1 , having an even number of su- 
ture receiving site pairs (1 8) in each end portion (1 4, 
16), wherein all of said suture receiving site pairs 
are disposed symmetrically about said longitudinal 



12. A sling as in any one of claims 1 to 4, wherein said 
biocompatible material is bioabsorbable. 

45 

13. A sling as in any one of claims 1 to 4, wherein said 
biocompatible material is covered with a bioabsorb- 
able coating. 

50 14. A sling as in claim 13, wherein said bioabsorbable 
coating is selected from the group consisting of col- 
lagen, gelatin, polyvinyl alcohol, polyvinyl pyrrolid- 
ine, polyglycolic acid, and polylactic acid. 



55 15. A sling as in any one of claims 1 to 4, wherein said 
biocompatible material is impregnated with an anti- 
biotic. 
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16. A sling as in any one of claims 1 to 4, wherein said 
biocompatible material is capable of releasing a 
drug. 

17. A sling as in any one of claims 1 to 16, further com- 
prising a stabilizer (68, 73) for strengthening and re- 
ducing bucking of said sling, said stabilizer being 
disposed in said first and second end portions (14, 
16) of said sling. 

1 8. A sling as in any one of claims 1 to 1 7, wherein said 
suture receiving sites (1 8) are reinforced by ultra- 
sonic sealing or heat sealing. 

1 9. A sling as in any one of claims 1 to 1 7, wherein said 
suture receiving sites (18) are strengthened with a 
reinforcing device. 

20. A sling as in claim 1 9, wherein said suture receiving 
sites (18) are reinforced with an eyelet (28). 

21 . A sling as in any one of claims 1 to 4, wherein said 
first and second end portions (14, 16) include at 
least one presewn edge (38, 40). 

22. A kit for performing a urethral stabilization, said kit 
comprising: 

a sterile biocompatible material having an elon- 
gate shape adapted for urethral stabilization, 
said biocompatible material forming a sling 
having a central portion (12) positioned be- 
tween a first end portion (1 4) and a second end 
portion (16); and 

at least one pair of suture receiving sites (1 B), 
said pair of suture receiving sites comprising a 
first suture receiving site (16) located in said 
first end portion (14) of said biocompatible ma- 
terial and a second suture receiving site (18) 
— - located in said second end portion (46) of said 
biocompatible material, 

said first suture receiving site being adapted for 
receiving at least a first suture (36), and said 
second suture receiving site being adapted for 
receiving at least a second suture (36), said first 
suture receiving site and said second suture re- 
ceiving site being generally disposed along a 
line (19) extending longitudinally between said 
first and second end portions (14, 16), and 

a visual indicator (20) extending across the 
central portion (12) of said material. 

23. The kit of claim 22, wherein said sling is packaged. 

24. The kit of claim 23, wherein said first and second 



suture receiving sites (18) are apertures. 

25. The kit of claim 24, wherein said biocompatible ma- 
terial has at least a first and a second suture (36) 

5 secured thereto. 

26. The kit of claim 25, wherein said biocompatible ma- 
terial is filamentous. 

10 27. The kit of claim 26, wherein said filamentous mate- 
rial is collagen coated. 

28. The kit of claim 27, wherein said sutures (36) are 
looped through said apertures. 

15 

29. The kit of claim 22, wherein said first and second 
end portions (14, 16) include at least one presewn 
edge (38, 40). 

20 30. A method of making a sling for improving urinary 
continence, comprising: 

cutting a biocompatible material into an elon- 
gate shape adapted for urethral stabilization 
* 5 such that said material has a central portion 

(12) extending longitudinally between a first 
end portion (14) and a second end portion (1 6); 

forming at least one pair of suture receiving 
30 sites (1 8) in said material prior to surgery, said 

pair of suture receiving sites comprising a first 
site (1 8) located in said first end portion (1 4) of 
said material and a second site (18) located in 
said second end portion (16) of said material, 
55 said first site being adapted for receiving at 

least a first suture (36) and said second site be- 
ing adapted for receiving at least a second su- 
ture (36), said first site and said second site be- 
ing generally disposed along a line (19) extend- 
40 ing longitudinally between said first and second 

end portions-(14r16)rand 

applying a visual indicator (20) to extend across 
the central portion (12) of said material. 

45 

31. The method of claim 30, further comprising the 
steps of securing at least a first suture (36) to said 
first site (1 8) and securing at least a second suture 
(36) to said second site 18. 

50 

32. The method of claim 30, further comprising the step 
of sterilizing said sling. 

33. The method of claim 30, further comprising the step 
55 of applying an antibiotic to said sling. 

34. The method of claim 30, further comprising the step 
of packaging said sling. 
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35. The method of claim 30, wherein said first and sec- 6. Schlinge nach Anspruch 5, wobei die Nahtaufnah- 
ond end - portions (14, 16) include at least one mestellen (18) in einem Querfaserungsabschnitt 

presewn edge (38, 40). angeordnet sind, welcher durch Uberfalten der 

Rander (38, 40) der ersten und zweiten Endab- 
5 schnitte (14, 1 6) des richtungsorientierten, biokom- 
Patentanspriiche patiblen Materials erzeugt wird. 



1 . Vorgefertlgte Schlinge zur Verbesserung der Urin- 
kontinenz aufweisend: 

ein Stuck biokompatibles Material mit einem 
zentralen Abschnitt (12), welcher zwischen ei- 
nem ersten Endabschnitt (14) und einem zwei- 
ten Endabschnitt (1 6) angeordnet ist, und einer 
Langsmittenachse (19), welche sich zwischen 
den ersten und zweiten Endabschnitten (14, 
16)erstreckt; 

mlndestens eln Paar vorgeformter Nahtaufnah- 
mestellen (18), wobei jedes Paar der Nahtauf- 
nahmestellen eine erste Nahtaufnahmestelie 
(18) angeordnet in dem ersten Endabschnitt 
(14) und eine zweite Nahtaufnahmestelie (18) 
angeordnet in dem zweiten Endabschnitt des 
Materials aufweist; 

dadurch gekennzeichnet, daB eine visuelle 
Kennzeichnung (20) vorgesehen ist, welche sich 
quer uber den zentralen Abschnitt (12) des Materi- 
als erstreckt. 

2. Schlinge nach Anspruch 1 mit einer ungeradzahli- 
gen Anzahl von Nahtaufnahmestellenpaaren (18), 
gr63er als Elns, wobei eines der Nahtaufnahme- 
stellenpaare entlang der Langsmittenachse (19) 
angeordnet ist, welche sich zwischen den ersten 
und zweiten Endabschnitten (14, 16) erstreckt; und 
der Rest der Nahtaufnahmestellenpaare (18) sym- 
metrisch um die Langsmittenachse angeordnet ist, 
welche sich zwischen den ersten und zweiten End- 
abschnitten (14, 16) erstreckt. - 

3. Schlinge nach Anspruch 1 mit einer geradzahligen 
Anzahl von Nahtaufnahmestellenpaaren (18) in je- 
dem Endabschnitt (1 4, 1 6), wobei alle Nahtaufnah- 
mestellenpaare symmetrisch um die Langsmitten- 
achse (1 9) angeordnet sind, welche sich zwischen 
den ersten und zweiten Endabschnitten (14, 16) er- 
streckt. 

4. Schlinge nach Anspruch 1 , 2 Oder 3, wobei die vi- 
suelle Kennzeichnung (20) ein strahlungsundurch- 
lassiges Material aufweist. 



7. Schlinge nach Anspruch 6, wobei die gefalteten 
Rander (38, 40) der Endabschnitte (14, 16) mittels 
10 einer Technik befestigt werden, welche aus der aus 
Nahen, Warmesiegeln, Ultraschallsiegeln, Klam- 
mem und Kieben bestehenden Gruppe ausgewahit 
wird. 

'5 8. Schlinge nach Anspruch 7, wobei das biokompati- 
ble Material eln Gewebe ist. 

9. Schlinge nach Anspruch 8, welche ferner wenig- 
stens ein Befestigungselement (148) aufweist, wel- 
20 ches sich seitlich aus dem Endabschnitt (14, 16) 
hervor erstreckt, wobei das Befestigungselement 
aus Endfasem des gewebten blokompatiblen Ma- 
terials erzeugt wird. 

25 10. Schlinge nach einem der Anspruch e 1 bis 4, wobei 
das biokompatible Materia! aus Tlergewebe erhai- 
ten wird. 

11 . Schlinge nach Anspruch 1 0, wobei das aus Tierge- 
30 webe erhaltene biokompatible Material aus der aus 
quergestreiftem Muskel, Fascia lata, Rektus fascia, 
Dura, Pericardium und verarbeitetem Collagen be- 
stehenden Gruppe ausgewahit wird. 

35 12. Schlinge nach einem der Anspruche 1 bis 4, wobei 
das biokompatible Material bioabsorbierbar ist. 

13. Schlinge nach einem der Anspruche 1 bis 14, wobei 
das biokompatible Material mit einer bioabsorbier- 

*o baren Beschichtung abgedeckt ist. 

14. Schlinge nach Anspruch 13, wobei die bioabsor- 
bierbare Beschichtung aus der aus Collagen, Ge- 
latine, Polyvinylalkohol, Polyvinylpyrrolidin, Poly- 

45 glucolsaure und Polylaktinsaure bestehenden 
Gruppe ausgewahit wird. 

15. Schlinge nach einem der Anspruche 1 bis 4, wobei 
das biokompatible Material mit einem Antibiotikum 

so impragniert ist. 

16. Schlinge nach einem der Anspruche 1 bis 4, wobei 
das biokompatible Material in der Lage ist, ein Me- 
dikament freizusetzen. 



20 



5. Schlinge nach einem der Anspruche 1 bis 4, wobei 55 

das biokompatible Material richtungsortierte Fa- 17. Schlinge nach einem der Anspruche 1 bis 16, wel- 

den, Faserungen, Streifen oder polymerische Ket- che femer einen Stabilisator (68, 73) zur Verstar- 

ten aufweist. kung und Reduzlerung der Knickung der Schlinge 
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aufweist, wobei der Stabilisator in den ersten und 
zweiten Endabschnitten (14, 16) der Schlinge an- 
geordnet ist. 

18. Schlinge nach einem der Anspriiche 1 bis 1 7, wobei 5 
die Nahtaufnahmestellen (18) durch Ultraschallsie- 
geln oder Warmesiegeln verstfirkt sind. 

19. Schlinge nach einem der Anspriiche 1 bis 17, wobei 

die Nahtaufnahmestellen (1 8) mlttels elner VerstSr- 10 
kungsvorrichtung verstarkt sind. 

20. Schlinge nach Anspruch 1 9, wobei die Nahtaufnah- 
mestellen (18)mittels, einer 6se (28) verstarkt sind. 

15 

21. Schlinge nach einem der Anspriiche 1 bis4 ( wobei 
die ersten und zweiten Endabschnitte (14, 16) we- 
nlgstens einen vorgenahten Rand (38, 40) enthal- 
ten. 

20 

22. Zusammenstellungssatz fur die Durchfuh rung einer 
urethralen Stabilisierung, wobei der Zusammen- 
stellungssatz umfaBt: 

ein sterlles biokompatibles Material mit einer 25 
fur eine urethrale Stabilisierung angepaBten 
langlichen Form, wobei das biokompatible Ma- 
terial eine Schlinge bildet mit einem zentralen 
Abschnitt (12) bildet der zwischen einem er- 
sten Endabschnitt (1 4) und einem zweiten End- 30 
abschnitt (16) angeordnet ist; und 

wenigstens einem Paar Nahtaufnahmestellen 
(18), wobei das Paar der Nahtaufnahmestellen 
eine erste Nahtaufnahmestelle (18) aufweist, 35 
die in dem ersten Endabschnitt (14) des bio- 
kompatiblen Materials angeordnet ist, und eine 
zweite Nahtaufnahmestelle (18), die in dem 
zweiten Endabschnitt (1 6) des biokompatiblen 
Materials angeordnet ist, 40 

wobei die erste Nahtaufnahmestelle fur die Auf- 
nahme wenigstens einer ersten Naht (36) an- 
gepaftt ist, und die zweite Nahtaufnahmestelle 
fur die Aufnahme wenigstens einer zweiten 45 
Naht (36) angepaRt ist, und wobei die erste 
Nahtaufnahmestelle und die zweite Nahtauf- 
nahmestelle im allgemeinen entlang einer Linie 
19 angeordnet sind, welche sich in Langsrich- 
tung zwischen den ersten und zweiten Endab- so 
schnitten (14, 16) erstreckt. und 

eine visuelle Kennzeichnung (20), welche sich 
queriiberden zentralen Abschnitt (12) des Ma- 
terials erstreckt. ss 

23. Zusammenstellungssatz nach Anspruch 22, wobei 
die Schlinge verpackt ist. 



24. Zusammenstellungssatz nach Anspruch 23, wobei 
die ersten und zweiten Nahtaufnahmestellen (18) 
Offnungen sind. 

25. Zusammenstellungssatz nach Anspruch 24, wobei 
das biokompatible Material wenigstens eine daran 
befestigte erste und eine zweite Naht (36) aufweist. 

26. Zusammenstellungssatz nach Anspruch 25, wobei 
das biokompatible Material fadenartlg Ist 

27. Zusammenstellungssatz nach Anspruch 26, wobei 
das fadenartige Material mit Collagen beschichtet 
ist. 

28. Zusammenstellungssatz nach Anspruch 27, wobei 
die Nahte (36) durch die Offnungen gefadelt sind. 

29. Zusammenstellungssatz nach Anspruch 22, wobei 
die ersten und zweiten Endabschnitte (14, 16) we- 
nigstens einen vorgenahten Rand (38, 40) enthal- 
ten. 

30. Verfahren zur Herstellung einer Schlinge fur die 
Verbesserung der Urinkontinenz, mit den Schritten: 

Zuschneiden eines biokompatiblem Materials 
in eine langliche Form, die fur die urethrale Sta- 
bilisation in derWeise geeignetist, daBdas Ma- 
terial einen zentralen Abschnitt (12) aufweist, 
der sich in Langsrichtung zwischen einem er- 
sten Endabschnitt (1 4) und einem zweiten End- 
abschnitt (16) erstreckt; 

Erzeugen wenigstens eines Paares von Naht- 
aufnahmestellen (18) in dem Material, vor dem 
chirurgischen Eingriff, wobei das Paar der 
Nahtaufnahmestellen eine erste Stelle (1 8) auf- 
weist, die in dem ersten Endabschnitt (14) des 
Materials angeordnet ist, und eine zweite Stelle 
(18), die in dem zweiten Endabschnitt (16) des- 
Materials angeordnet ist, wobei die erste Stelle 
fur die Aufnahme wenigstens einer ersten Naht 
(36) und die zweite Stelle fur die Aufnahme we- 
nigstens einer zweiten Naht (36) angepaBt ist, 
wobei die erste Stelle und die zweite Stelle Im 
allgemeinen entlang einer Linie (1 9) angeord- 
net sind, die sich in Langsrichtung zwischen 
den ersten und den zweiten Endabschnitten 
(14, 16) erstreckt, und 

Anbringen einer visuellen Kennzeichnung (20), 
so da(3 sie sich quer uber den zentralen Ab- 
schnitt (12) des Materials erstreckt. 

31. Verfahren nach Anspruch 30, ferner mit den Schrit- 
ten der Befestigung wenigstens einer ersten Naht 
(36) an der ersten Stelle (18) und der Befestigung 
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wenigstens einer zweiten Naht (36) an der zweiten 
Stelle (18). 

32. Verfahren nach Anspruch 30, fernermlt dem Schritt 
der Stabilisierung der Schlinge. 5 

33. Verfahren nach Anspruch 30, f emer mit dem Schritt 
der Aufbringung eines Antibiotikums auf die Schlin- 
ge. 

10 

34. Verfahren nach Anspruch 30, f emer mit dem Schritt 
der Verpackung der Schlinge. 

35. Verfahren nach Anspruch 30, wobei die ersten und 
zweiten Endabschnitte (14, 16) wenigstens einen is 
vorgenahten Rand (38, 40) aufweisen. 



Revendicatlons 

20 

1. Sangle prefabriquee pour ameliorer ia continence 
urinaire, comprenant : 

une longueur d'un materiau biocompatible, 
ayant une portion centrale (1 2) positionnee en- 25 
tre une premiere portion d'extremite (1 4) et une 
seconde portion d'extremite (16), et un axe 
central longitudinal (19) s'etendant entre lesdi- 
tes premiere et seconde portions d'extremite 
(14,16); 30 
au molns une paire de sites recepteurs de su- 
ture(s) preformes (18), chaque paire de sites 
recepteurs de suture(s) comprenant un premier 
site recepteur de suture(s) (18) dispose dans 
ladite premiere portion d'extremite (14) et un 35 
second site recepteur desuture(s) (1 8) dispose 
dans ladite seconde portion d'extremite dudit 
materiau ; 

caracterisee en ce qu'elle comporte un indi- 40 
— cateur visuel (20) s'etendant d'un cote a-lautre de 
la portion centrale (12) dudit materiau. 

2. Sangle selon la revendication 1, ayant un nombre 
impair, superieur a 1 , de paires de sites recepteurs 45 
de suture(s) (18) Tune desdltes paires de sites re- 
cepteurs de suture(s) etant disposee le long dudit 
axe central longitudinal (1 9) s'etendant entre lesdi- 

tes premiere et seconde portions d'extremite 
(14, 1 6) ; et les paires de sites recepteurs de suture 50 
(s) (18) restantes etant disposees symetriquement 
par rapport audit axe central longitudinal s'etendant 
entre lesdites premiere et seconde portions d'extre- 
mite (14,16). 

55 

3. Sangle selon la revendication 1 ayant un nombre 
pair de paires de sites recepteurs de sutures) (18) 
dans chaque portion d'extremite (1 4,1 6), toutes les- 



dites paires de sites recepteurs de suture(s) etant 
disposees symetriquement par rapport audit axe 
central longitudinal (19) s'etendant entre lesdites 
premiere et seconde portions d'extremite (14,16). 

4. Sangle selon la revendication 1, 2 ou 3, dans la- 
quelle ledit indicateur visuel (20) est constitue d'un 
materiau radio-opaque. 

5. Sangle selon I'une quelconque des revendications 
1 a 4, dans laquelie ledit materiau biocompatible 
comprend des filaments, des grains, des stries ou 
des chaTnes polymeres ordonnes directionnelle- 
ment. 

6. Sangle selon la revendication 5, dans laquelie les- 
dits sites recepteurs de suture(s) (1 8) sont disposes 
dans une section transversale qui est produite en 
repliant les bords (38,40) desdltes premiere et se- 
conde portions d'extremite (14,16) dudit materiau 
biocompatible ordonne directionnellement. 

7. Sangle selon la revendication 6, dans laquelie les- 
dits bords plies (38,40) desdites portions d'extremi- 
te (14,1 6) sont fixes par une technique cholsie dans 
le groupe consistant en la couture, le thermosouda- 
ge, le soudage par ultrasons, I'agrafage et le colla- 
ge. 

8. Sangle selon la revendication 7, dans laquelie ledit 
materiau biocompatible est tisse. 

9. Sangle selon la revendication 8, comprenant en 
outre au moins un element de fixation (148) s'eten- 
dant lateralement a partir de ladite portion d'extre- 
mite (14,16), ledit element de fixation etant forme a 
partir de fibres de fuite dudit materiau biocompatible 
tisse. 

10. Sangle selon I'une quelconque des revendications 
-1 a 4, dans laquelie ledit materiau biocompatible de- 
rive de tissus animaux. 

1 1 . Sangle selon la revendication 1 0, dans laquelie ledit 
materiau biocompatible qui derive de tissus ani- 
maux est choisi dans le groupe consistant en les 
muscles stries, le fascia lata, le rectus fascia, la du- 
ra, le pericarde et le collagene traite. 

12. Sangle selon I'une quelconque des revendications 
1 a 4, dans laquelie ledit materiau biocompatible est 
bioabsorbable. 

13. Sangle selon I'une quelconque des revendications 
1 a 4, dans laquelie ledit materiau biocompatible est 
recouvert d'un revetement bioabsorbable. 

1 4. Sangle selon la revendication 1 3, dans laquelie ledit 
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revetement bloabsorbable estchoisi dans le groupe 
consistant en le collagene, la gelatine, le poiy(alcool 
vinylique), la poly(vinylpyrrolidlne), le poly(acide 
glycolique) et le poly(aclde lactlque). 

15. Sangle selon Tune quelconque des revendications 
1 a 4, dans laquelle ledit materiau biocompatible est 
impregne d'un antibiotique. 

16. Sangle selon Tune quelconque des revendications 
1 a 4, dans laquelle ledit materiau biocompatible est 
capable de liberer un medicament. 

17. Sangle selon Tune quelconque des revendications 
1 a 16 s comprenant en outre un stabilisant (6B t 73) 
pour renforcer ladite sangle et en r6duire I'effet res- 
sort, ledit stabilisant etant dispose dans lesdites 
premiere et seconde portions d'extremite (1 4,1 6) de 
ladite sangle. 

18. Sangle selon Tune quelconque des revendications 
1 a 1 7, dans laquelle lesdits sites recepteurs de su- 
ture(s) (18) sont renforces par un soudage par ul- 
trasons ou par un thermosoudage. 

19. Sangle selon Tune quelconque des revendications 
1 a 1 7, dans laquelle lesdits sites recepteurs de su- 
ture(s) (1 8) sont renforc6s au moyen d'un dispositif 
de renforcement. 

20. Sangle selon la revendication 1 9, dans laquelle les- 
dits sites recepteurs de suture(s) (18) sont renfor- 
ces au moyen d'un oeillet (28). 

21. Sangle selon Tune quelconque des revendications 
1 a 4, dans laquelle lesdites premiere et seconde 
portions d'extremite (1 4,1 6) comprennent au molns 
un bord precousu (38,40). 

22. Kit pour la mise en oeuvre d'une stabilisation ure- 
trale, ledit kit comprenant : 

un materiau biocompatible sterile ayant une 
forme allongee adapte a la stabilisation uretra- 
le, ledit materiau biocompatible formant une 
sangle ayant une portion centrale (12) position- 
nee entre une premiere portion d'extremite (1 4) 
et une seconde portion d'extremite (16) ; et 
au moins une paire de sites recepteurs de su- 
ture(s) (18), ladite paire de sites recepteurs de 
suture(s) comprenant un premier site recepteur 
de suture(s) (18) situe dans ladite premiere 
portion d'extremite (14) dudit materiau biocom- 
patible et un second site recepteur de suture(s) 
(18) situe dans ladite seconde portion d'extre- 
mite (16) dudit materiau biocompatible ; 
ledit premier site recepteur de suture(s) (1B) 
etant adapte a recevolr au moins une premiere 



suture (36), et ledit second site recepteur desu- 
ture(s) etant adapte a recevolr au moins une 
seconde suture (36), ledit premier site recep- 
teur de suture et ledit seconde site recepteur 

s de suture(s) etant generalement disposes le 

long d'une ligne (19) s'etendant longitudinale- 
ment entre lesdites premiere et seconde por- 
tions d'extremite (14,16), et 
un indicateur vlsuel (20) s'etendant d'un cote a 

10 Pautre de la portion centrale (12) dudit mate- 

riau. 

23. Kit selon la revendication 22, dans lequel ladite san- 
gle est conditionnee. 

15 

24. Kit selon la revendication 23, dans lequel lesdits 
premier et second sites recepteurs de suture(s) (1 8) 
sont des ouvertures. 

20 25. Kit selon la revendication 24, dans lequel ledit ma- 
teriau biocompatible comporte au moins une pre- 
miere et une seconde sutures (36) fix6es a luL 

26. Kit selon la revendication 25, dans lequel ledit ma- 
25 terlau biocompatible est filamenteux. 

27. Kit selon la revendication 26, dans lequel ledit ma- 
teriau filamenteux est revetu de collagene. 

30 28. Kit selon la revendication 27, dans lequel lesdites 
sutures (36) passent en boucle autour desdites 
ouvertures. 

29. Kit selon la revendication 22, dans lequel lesdites 
35 premiere et seconde portions d'extremite (14,16) 

comprennent au moins un bord precousu (38,40). 

30. Procede de fabrication d'une sangle pour ameiiorer 
la continence urinaire, comprenant les etapes 

40 suivantes : 

la decoupe d'un materiau biocompatible selon 
une forme allongee adaptee a la stabilisation 
uretrale de telle sorte que ledit materiau a une 

45 portion centrale (12) s'etendant longitudinale- 

ment entre une premiere portion d'extremite 
(14) et une seconde portion d'extremite (16) ; 
la formation d'au moins une paire de sites re- 
cepteurs de suture(s) (18) dans ledit materiau 

50 avant Intervention chirurgicale, ladite paire de 

sites recepteurs de suture(s) comprenant un 
premier site (1 8) situe dans ladite premiere por- 
tion d'extremite (14) dudit materiau et un se- 
cond site (1 8) situe dans ladite seconde portion 

55 d'extremite (1 6) dudit materiau, ledit premier si- 

te etant adapte a recevolr au moins une pre- 
miere suture (36) et ledit second site etant 
adapte a recevoir au molns une seconde suture 
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(36), lesdits premier site et second site etant 
generalement disposes le long d'une ligne (1 9) 
s'etendant iongitudinalement entre iesdites 
premiere et seconde portions d'extremite 
(14,16), et 5 
i'appiication d'un indicateur visuel (20) pour 
qu'il s'etende d'un cdte a I'autre de ta portion 
centraie (12) dudit materiau. 

31. Procede selon la revendication 30, comprenant en 10 
outre les etapes de fixation d'au moins une premie- 
re suture (36) audit premier site (18) et la fixation 
d'au moins une seconde suture (36) audit second 
site (18). 

15 

32. Procede selon la revendication 30, comprenant en 
outre I'etape de sterilisation de ladite sangle. 

33. Procede selon la revendication 30, comprenant en 
outre i'etape d'application d'un antibiotique a ladite 20 
sangle. 

34. Procede selon la revendication 30, comprenant en 
outre I'etape de conditionnement de ladite sangle. 

25 

35. Procede selon la revendication 30, dans lequel les- 
dites premiere et seconde portions d'extremite 
(14,16) comprennent au moins un bord precousu 
(38,40). 

30 
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